The aim of this study was to evaluate the cardiovascular risk (CVR) factors and morbidity in a sample of the population that received a brief intervention on cardiovascular prevention seven years ago. All family physicians who participated in the Cardiovascular Prevention Campaign in five Belgian towns in 2002-2003 received a follow-up questionnaire for each participating patient. The questionnaire included questions about new cardiovascular diagnoses, parameters of the latest physical examination and blood tests. Analyses were based on the 318 questionnaires that included essential information such as the date of the latest contact and the new diagnosis or mortality. The proportion of patients with a low CVR decreased from 75% in 2002-2003 to 40% in 2010. Participants showed a significant increase of the abdominal circumference, triglycerides and fasting glycaemia. Only LDL-cholesterol levels decreased significantly (p=0.002). Four percent of the patients died, more male (7%) than female (2%) (p=0.03). One in ten patients presented with a cardiovascular event. Most of the changes are probably attributable to age. It is clear that the long-term effect of a brief intervention only followed by usual care is not sufficient to attain optimal level of cardiovascular prevention.
INTRODUCTION
In Europe, cardiovascular disease accounts for 49% of mortality and for 30% of all premature death before the age of 65 years (1) . It is well known that among patients at high cardiovascular risk (CVR), not all individual risk factors are well controlled (2) . Despite their huge impact on morbidity and mortality, the individual risk factors are not always diagnosed and if yes, they are often not adequatly treated (3) (4) (5) . Even in secondary prevention treatment targets concerning lifestyle, risk factors and therapy are not reached, despite the fact that this group has an increased risk of a new cardiovascular event (6) .
Cardiovascular prevention should not only focus on a limited number of CVR factors but should target all risk factors because of their cumulative influence on the cardiovascular system (4, 7, 8) . Family physicians are in a unique position to motivate their patients to change their daily lifestyle, and to initiate a follow up medical treatment resulting in a better management of cardiovascular disease (9) .
In 2002, the local authorities of five Belgian towns (Hoeilaart, Oud-Heverlee, Huldenberg, Merchtem and Overijse) invited all inhabitants aged between 45 and 65 years for a cardiovascular check-up by their family physician. The participants received lifestyle advice or treatment according to their estimated CVR (10) . At that time, interventions for lipoproteins, glycaemia and smoking were implemented more frequently in patients with mild and increased CVR compared to those with low CVR. Isolated CVR factors often remained untreated among participants with low CVR.
A Danish study with 200 participants aged between 30 and 50 years showed that the CVR decreased among participants who had had a health check-up compared to those who had not (11) . Five years after the intervention, the proportion of participants with an increased CVR was half as high in the intervention group compared to the control group. The impact of the intervention was higher in the group with high CVR.
A study in The Netherlands (Nijmegen), initiated in 1977 among participants aged between 20 and 50 years, showed that 18 years after a cardiovascular intervention no changes in CVR were observed (12) . At the same time participants with a low CVR still belonged to the group with low CVR. From the above studies we can state that there is only little or discordant information about the long term effects of brief interventions in cardiovascular prevention.
The aim of our study was to evaluate the CVR and outcome in terms of morbidity in a sample of the population that received a brief intervention on cardiovascular prevention in the towns of Huldenberg and Oud-Heverlee seven years ago and in the towns of Hoeilaart, Merchtem and Overijse eight years ago.
MATERIALS AND METHODS

Design and Study Population
All family physicians (N=51) who participated in the 2002-2003 study in the towns of Hoeilaart, Merchtem,Overijse, Oud-Heverlee and Huldenberg were invited to participate in the follow-up study. In the initial study, all patients aged between 45 and 65 years were invited by their local authority to visit their family physician for a cardiovascular check-up. Participating patients completed a questionnaire about their CVR factors and underwent a physical examination by their family physician. A blood sample was taken if there was no blood test available from the past 12 months (10).
In February and March 2010 the family physicians received a follow-up questionnaire for every patient who had taken part in 2002 or 2003 study. These patients could be identified by their unique identification number alloted during the 2002-2003 registration, or by their birthday, gender and medical history, if this number was no longer available at the surgery. The questionnaire included questions concerning new medical events since the initial registration and results from the latest medical examination, including systolic blood pressure (SBP), diastolic blood pressure (DBP), heart-rate, body weight, length and abdominal circumference. The latest measurements for total cholesterol (TC), low-density lipoprotein-cholesterol (LDL-C), high-density lipoprotein-cholesterol (HDL-C), triglycerides (TG), and fasting glycaemia were recorded, as well as the actual treatment including medications and diets prescribed by the family physicians and the dieticians. For diabetics, glycosylated haemoglobin A (HbA1c) was also recorded.
Ethical Approval
The initial study protocol was approved by the ethics review board of the Flemish Institute for General Practice (Vlaams Huisartsen Instituut; VHI). The study protocol of the follow-up study was approved by the ethical committee of the University Hospital of Brussels.
Laboratory Testing
Serum TC, TG and HDL-C were measured enzymatically. LDL-C levels were calculated with the Friedewald formula, except when measured TG levels were above 300 mg/dL (13) . In that case LDL-C levels were also measured enzymatically. All measurements were performed by local laboratories. These laboratories are regularly subjected to internal as well as external quality controls, according to the Belgian rules for clinical biology, thus guaranteeing the quality of their measurements. Since one of the aims of this study was to evaluate how GPs deal and make use of results they receive from their local laboratories in real life conditions and knowing that the absolute values of the measured parameters were of minor importance for our study, it was in our opinion not relevant to perform all tests in one central laboratory or to standardize the results.
Target Levels
According to the recommendations of the European Fourth Joint Task Force the upper limits for screening and target goals for hypertension were defined as SBP at 140 mm Hg and/or DBP at 90 mm Hg (2, 14) . For diabetics, patients with high cardiovascular risk and patients with a history of stroke or coronary heart disease the target blood pressure was defined at 130/80 mm Hg (2, 7).
The target for TC is 190 mg/dL or less for all patients in primary prevention without diabetes or a family history of cardiovascular disease, and 175 mg/dL or less for diabetics and patients with a history of cardiovascular disease (1, 2) . The target level for LDL-C is 115 mg/dL or less. For high risk patients, diabetic patients and patients with a history of cardiovascular disease, the LDL-C target is determined at 100 mg/dL. Statins are advised if after three months of life style changes these target levels are not reached (2) .
For TG and HDL-C no specific target levels are defined. However, there is consensus about the fact that there is an increased risk for cardiovascular diseases if HDL-C is lower than 40 mg/ dL among men and lower than 45 mg/dL among women (2) . For TG a similar risk exists for levels of 150 mg/dL or more. Type 2 diabetes is defined as fasting plasma glucose of 126 mg/dL or more, on more than one occasion (2, 15) . Impaired fasting glucose (IFG) is defined as fasting plasma glucose between 100 and 126 mg/dL. According to the recommendations of the European Fourth Joint Task Force, the goals for adequate glucose control in Type 1 (insulin-dependent) diabetes are: fasting blood glucose between 91 and 120 mg/dL with postprandial glycaemia between 136 and 160 mg/dL, HbA1c between 6.2 and 7.5%, and avoidance of serious hypoglycaemias (16) . In the present study adequate glucose control is defined as HbA1c below 7.0%.
Participants are categorized as overweight when the body mass index (BMI) is between 25.0 and 29.9 kg/m 2 , and are considered obese if their BMI is 30.0 kg/m 2 or more (2, 17). Target levels for abdominal circumference (AC) are 102 cm for men and 88 cm for women (2) .
Risk assessment for determining 10-year risk for a fatal cardiovascular disease is carried out according to the Systemic Coronary Risk Evaluation (SCORE) (6) . The CVR is defined as being high, medium or low if the calculated 10-year risk is over 10%, between 5 and 10%, or below 5%, respectively. The SCORE evaluates CVR according to age, gender, smoking status, SBP and the ratio of TC over HDL-C (7, 18) . However, CVR could be underestimated in case of familiar premature cardiovascular disease (men younger than 55 years and women younger than 65 years), diabetes, obesity, sedentary lifestyle, low HDL-C and high TG, and finally in asymptomatic patients with preclinical atherosclerosis (for example with a decreased ankle-arm index) (17) .
Statistical Analysis
SPSS-PC 18 software was used for analysis and statistical processing. A chi-square test was performed to detect differences between groups.
Treatments by GPs are known to show high intra-practice correlations. Patients attending a particular practice are much more similar than patients from different practices when it comes to information, drug treatment and lifestyle advice. To account for clustering of patients within some practices, multilevel logistic regression analysis was used on the patient-level data. These were performed using the MLwiN 2.16 software package (19) . To assess the potential of confounding by differences in patient populations among practices, all rates were adjusted for the effects of particular practice as well as for patient age and sex. Because these adjusted rates were almost identical to the unadjusted rates, only the latter are presented in this paper.
Multivariate analyses were performed with backward stepwise logistic regression analysis to look at the association between mortality or occurrence of a cardiovascular event and the presence of CVR factors.
The three CHD risk groups characterized on the basis of the SCORE risk assessment are likely to differ substantially in their age and gender distribution. Therefore, any comparison between these groups is likely to be confounded by age and sex. For that reason the figures for the CHD risk groups were standardized for age and sex according to the Belgian population aged between 45 and 64 years in 2009.
RESULTS
Participants
Of the 51 participating family physicians in the original study, 17 agreed to participate in the follow-up study. In total, 384 questionnaires were returned. Analyses were performed on the 318 questionnaires that were sufficiently completed to provide at least information about the date of the latest visit, recent cardiovascular events and mortality.
The participants consisted of 40% (n=128) men and 60% (n=190) women. They had a mean age of 63.9 years (SD=7.1). The mean age of men was 64.1 years (SD=7.1) and of women 63.5 years (SD=7.1). Table 1 shows that in 2010, for the total population, a significant increase was observed in the AC, TG and fasting glycaemia, as well as a significant decrease in LDL-C. In the female population only the AC and fasting glycaemia showed a significant increase. In the male population SBP, weight, AC and fasting glycaemia increased significantly, whereas TC and LDL-C were significantly lower.
Evolution of Cardiovascular Parameters
Evolution of Target Level Attainment
No significant changes in the attainment of target levels for blood pressure and lipids were observed, except for TG where a significant decrease was seen in the proportion of the total and the male population that attained the 150 mg/dL target ( Table 2) . In this context it is important to know that 42% of participants with increased TC were not treated, neither were 47% of the participants with increased LDL-C, 20% of those with increased TG, 39% of those with decreased HDL-C and 33% of participants with hypertension.
In 2010, significantly fewer participants met the target levels for blood sugar (<100 mg/dL) (especially men) and for BMI (<25 kg/m 2 or <30 kg/m 2 ) (especially women). Seven percent of men and 4% of women had diabetes.
The proportion of overweight participants increased from 54% to 63% (p=0.019). The proportion of obese participants also increased from 14% to 23% (p=0.003). Table 3 shows that the proportion of patients in primary prevention attributed to the high CVR class had more than doubled from 11% in 2002-2003 to 23% in 2010 (p<0.001). The proportion of patients with a mild CVR had almost multiplied by four from 6% to 22% (p<0.001). Consequently, the proportion of patients with a low CVR had decreased from 75% to 40% (p<0.001).
Evolution of Cardiovascular Risk
In 2003, 8% of the patients were in secondary prevention, this proportion increased to 15% in 2010. The shifts in CVR were also significant in both sexes. Table 4 shows the occurrence of several new diseases among men and women. Hypertension (16%), dyslipidaemia (10%) and diabetes (5.5%) were the most common new diagnoses in both sexes. Significantly more coronary artery procedures were recorded among men than in women (p=0.04). New cases of Abbreviations: SBP = systolic blood pressure, DBP = diastolic blood pressure, BMI = body mass index, AC = abdominal circumference, TC = total cholesterol. LDL-C = low-density lipoprotein cholesterol, HDL-C = high-density lipoprotein cholesterol, TG = triglycerides. Gluc = fasting glucose, NS = not significant chronic obstructive pulmonary disease (COPD) (p=0.006) and gout (p=0.03) were recorded significantly more often among men than women. A cardiovascular event was defined as: myocardial infarction, stroke, transient ischemic attack, coronary artery procedure, angina pectoris or peripheral vascular disease. Table 5 shows that most CV events were non-fatal, and occurred significantly more in men (17%) than in women (5%) (p<0.001).
Morbidity and Mortality
Seven years after the inclusion 4% of the patients had died with more men (7%) than women (2%) (p=0.03) being affected. Only two patients had died because of a cardiovascular event, both men.
Using a multivariate logistic regression analysis with mortality as the dependent variable we could not detect a relationship between mortality and cardiovascular risk factors. Neither could we detect a relationship between the occurrence of a cardiovascular event and the presence of the different CVR factors, using a second multivariate logistic regression analysis with the occurrence of a cardiovascular event as dependent variable.
DISCUSSION
Only 25% of the original 1,283 participants were included in the follow-up study, consisting of subjects from all five participating towns. This low response rate was partly due to the fact that only 17 of the 51 family physicians participating in the original study also participated in our follow up. However, despite this low response rate, we are quite confident that our results are representative for the initial study population, because the low response was not due to a lack of interest among participants, but to low participation of family physicians. Because of an insufficient number of participants in secondary prevention, it was not appropriate trying to detect changes in treatment and outcome for these patients.
Cardiovascular Risk Factors
The prevalence of CVR factors is increasing worldwide. It is estimated that the three most important causes of mortality will be hypertension, smoking and high cholesterol (8) .
The cholesterol levels from different studies are difficult to compare because of the heterogeneity of study populations. A French study, for example, reported higher values for total cholesterol (268 mg/dL) and LDL-C (179 mg/dL), although the inclusion criteria were quite similar to ours (20) . On the other hand, a British study, showed quite similar results for TC (203 mg/dL) and LDL-C (120mg/dL) as in our study (21) . Table 2 
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Abbreviations: BP = blood pressure, BMI = body mass index, TC = total cholesterol, LDL-C = low-density lipoprotein cholesterol, HDL-C = high-density lipoprotein cholesterol, TG = triglycerides, Gluc = fasting glucose, NS = not significant Abbreviations: CVR = Cardiovascular risk
In our study 64% of men and 62% of women were overweight and 24% of men and women were obese. This is much more than in a similar study in The Netherlands, where only 42% of men and 30% of women were overweight and 9% of men and 12% of women were obese (22) . This difference may find its origin in the higher age of the patients in our study. However, the body weight only increased significantly with age in men. A Belgian study with a younger population between 35 and 49 years showed an overweight among 49% of men and 28% of women and obesity among 14% of men and 13% of women (23) .
The treatment of overweight and obesity is important in view of a general management of CVR factors. A substantial decrease of the body weight is related to reduction of SBP by 20 mmHg, HbA1c by 15%, TC by 10%, LDL-C by 15%, TG by 30% and increase of HDL-C by 8% (24) . During the first part of the study all overweight and obese patients received individually designed dietary advice. Such dietary advice was also provided during the further follow up as part of the usual care. Unfortunately, these dietary advices were not recorded in the context of the present study.
Abdominal circumference increased significantly among men as well as women. Abdominal fat deposition results in an increased incidence of diabetes and cardiovascular disease. Body weight reduction is advised for all men with an abdominal circumference of 102 cm or more and for all women with an abdominal circumference of 88 cm or more (24) .
Cardiovascular Risk-assessment
Our study showed a significant shift of patients from the group with the lowest CVR to the groups with moderate and high risk. This shift can at least be partly explained by ageing of participants, leading to an age related increase in tendency of blood pressure, lipid concentrations, and blood sugar (25) .
In a Swedish study, a similar shift between risk groups was observed (8), which was related to age, but also to increased bodyweight and insufficient compliance to preventive measures. Insufficient compliance can also be suspected from our study because despite the intervention in 2002-2003 only few participants reached the target levels.
However, some studies reported even higher CV risks than in our Belgian population. A French study, for example, categorized 41% of the population in the high risk group, 46% in the moderate risk group and only 13% in the low risk group (20) .
A similar study in The Netherlands showed that participants with an initial low CVR maintained their low risk during followup (12) . As in our study the proportion of participants at low CVR decreased with time, yet this finding was not confirmed.
Total (N=318)
Men ( 
Treatment of Risk Factors
High proportions of participants with CVR factors did not receive an intervention or treatment for these risk factors after the initial registration in 2002-2003. This was the case for 42% of participants with increased TC, despite the fact that diet and physical exercise have proven to be efficacious in decreasing TC levels (2, 7, 26) .
For LDL-C the situation was even worse: 47% of the participants with an increased LDL-C did not receive an intervention, although a review showed that an intensive and accurate treatment of LDL-C leads to a decrease of cardiovascular events (27) .
Furthermore, 39% of participants with decreased HDL-C and 20% of participants with increased TG did not receive an intervention.
It is not surprising that these low proportions of treated participants, often with a high CVR, lead to low proportions of participants attaining the treatment target levels. An American study confirms that only few of those at high CVR attain the target levels (28) . It should be emphasized that target levels for patients at high CVR are stricter than for those at low CVR.
It has been proven that with an adequate anti-hypertensive treatment 90% of patients with high diastolic blood pressure can reach the 90 mmHg target (29) . But no less than one third of our study participants with hypertension did not receive any intervention at all. An explanation could be found in the fact that family physicians often use higher treatment and target levels than those indicated in the guidelines, as was shown by an American study (30) . An Australian study, with a similar study population as in our study, also found that one third of the participants had hypertension and that only half of these patients were treated (31) .
Our findings about the prevalence of diabetes and impaired glucose tolerance (IGT) are in line with other European studies. In a Swedish study 26% of men and 23% of women had an IGT (32) . In the 45-64 years-old population in Finland, 10% of men and 7% of women had diabetes (33) .
Morbidity and Mortality
Our study showed more cardiovascular events and higher total mortality among men than among women. Men underwent more coronary artery procedures and had more myocardial infarctions. Also, we recorded more newly diagnosed COPD and gout in men than in women. However, it was not the aim of our study to detect correlations between CVR factors and mortality as it probably had insufficient power to detect these eventual correlations.
Future Research
The study is representative for a population that attended their family physician for a cardiovascular check-up. It is not excluded that this population is more interested in a healthy life style or is more afraid of a cardiovascular event.
Therefore future research should be population based. However, the results of the present study are useful as they are representative for the population seen in family practice. The results of the present study should be compared to a control group that didn't benefit from a brief cardiovascular intervention. Unfortunately, this comparison was not possible with this study design.
CONCLUSIONS
Seven years after a brief intervention in a cardiovascular prevention campaign, a significant increase of the abdominal circumference, serum triglycerides and fasting glycaemia of the participants was observed. In line with the initial aim of the cardiovascular prevention campaign a decrease of LDL-C was observed. However, very few participants attained the set target levels for the different CVR factors. This resulted in increased proportions of participants in the groups with high and moderate CVR. Most of the changes are probably attributable to age. The treatment of these patients is still not optimal and could be intensified.
